Introduction
'Each nerve cell is a totally autonomous physiological canton' Santiago Ramón y Cajal, 1888, formulating what became to be known as the neuron theory.
'The nervous system is constituted by numerous nervous units (neurons)'
Heinrich Wilhelm Gottfried von Waldeyer, 1891, defining the word 'neuron'.
In 1836 and 1837 Christian Gottfried Ehrenberg and Jan Evangelista Purkinje provided the first description of nerve cells -termed 'neurons' by Heinrich Wilhelm Gottfried von Waldeyer decades later [1, 2] . The nature of neurons as individual and autonomous units was recognized in the 1880s through the work of the founder of modern day neuroscience, Ramón y Cajal [1] . His beautiful description of the morphology of individual neuron types revealed the basic cellular features of neurons, including dendrites, axons and what Sherrington, in 1897, described as synapses [5] (Figure 1 ). Following these morphological descriptions, fundamental biophysical features of neurons, such as their excitability through ionic currents and the transmission of signals at the synapse were elucidated in the first half of the twentieth century [8] . The advent of molecular neurobiology in the 1980s, a hundred years after Ramón y Cajal's groundbreaking work, has put us in a position to query the molecular correlates of the morphological, biophysical and functional properties of neurons.
We will discuss here some simple theoretical concepts about how one might envisage the molecular composition (i.e. the gene expression profile) of individual, mature and terminally differentiated neurons, and through what regulatory mechanisms such gene expression profiles could be brought about. We will examine primary research data to assess how these concepts bear out in reality.
Opinion

Glossary
Combinatorial codes: the development and terminal identity of a neuron are defined by combinatorial gene expression profiles. Gene expression profiles in a cell are combinatorial in the sense that it is the combination of specific genes rather than single genes that uniquely define the development and identity of an individual neuron type. Combinatorial expression of terminal differentiation genes uniquely define, and thereby encode the terminal properties of a neuron, whereas combinatorial expression of transcription factor-encoding genes uniquely define the regulatory state of a cell. Gene battery: first coined by Thomas Hunt Morgan [7] , the modern day meaning is a specific set of genes that together define a specific property, for example a gene battery that defines a specific cell type or a specific neurotransmitter phenotype or is induced upon a specific environmental condition. The gene batteries discussed in this paper are mostly 'terminal gene batteries', in other words, batteries of terminal differentiation genes. Gene regulatory factor: a trans-acting factor with sequence-specific nucleic acid binding activity. In this review, we discuss the most prominent class, DNAbinding transcription factors. Other factors, such as microRNAs, are discussed elsewhere [70] . Neuronal terminal selector gene: extending the selector gene term, these genes code for transcription factors that coregulate the battery of individual terminal differentiation genes that define individual neuron types through direct binding to the cis-regulatory control regions of these genes [6] . Genetic elimination of a neuronal terminal selector results in a differentiation defect and identity loss of the respective neuron. Terminal selectors can be hetero-/ multimeric transcription factor complexes. Pan-: from Greek for 'all'. Used here to note broad expression in a large group of cells, e.g. pan-neuronal or pan-sensory. Regulon: a term from bacterial genetics, in which a battery of genes ('effector genes'), organized into several spatially distinct operons, show coordinated expression [10, 11] . Subsequent molecular analysis revealed 'global regulators' -transcription factors that directly bind to the cis-regulatory region of genes within a regulon (e.g. Ref. [14] ). Global regulators are the bacterial analog of terminal selector genes. Selector gene: a term proposed by Garcia-Bellido [3] to describe genesuncloned at that time -that control the identity of a developing field, compartment or organ. See also Ref. [4] . Subroutine: in computer science, a subroutine is a portion of code within a larger program, performing a specific task. We use this term here to designate groups of functionally related genes that perform a specific task within a neuron, for example a battery of genes that code for proteins that synthesize, package and reuptake a neurotransmitter. Terminal differentiation genes: genes expressed in a mature, non-dividing neuron throughout the life of a neuron and determining its functional properties, such as ion channels, neurotransmitter-synthesizing enzymes, and so on. We also refer to these here as the 'nuts and bolts' genes because their gene products define the workings of an individual neuron. Transcriptional coregulation: indicates that the transcription of a gene battery is controlled by the same cis-regulatory element and cognate transcription factor(s). 
